








INTRODUCTION

This report presents the findings of the geotechnical investigation and geologic hazards
evaluation conducted for the proposed classroom and administration building to be
located at the Ben Clark Training Center at 16791 Davis Avenue in Riverside,
California. The following reference was provided for our use during this study.

1 Conceptual Site Plan, Ben Clark Training Center, Phase 1, dated August 28, 2019.

Additional references used during this study are listed in the References section of this
report.

SCOPE OF SERVICE

The purpose of this study was to conduct a geologic hazards evaluation and to provide
geotechnical parameters for design and construction of the proposed project. Our
scope of service included:

A Review of the general geologic and subsurface conditions at the project site.

A Evaluation of the engineering and geologic data collected for the project site.

A Preparation of this report with geotechnical engineering conclusions and
recommendations for design and construction.

The tasks performed to achieve these objectives included:

A Review of available geologic data pertinent to the site.
A Photogeologic analysis of stereo pairs of aerial photographs.

A Field reconnaissance of the site and surrounding area by an engineering
geologist to ascertain the existence of unstable or adverse geologic conditions.

A Geoseismic analysis and computation of 2019 California Building Code (CBC)
seismic parameters.

A Subsurface sampling and laboratory testing.
A Infiltration testing.

A Analysis of the data collected and the preparation of this report with our
geotechnical conclusions and recommendations.

Evaluation of hazardous waste was not within the scope of services provided.
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SITE AND PROJECT DESCRIPTION

The site is located in the southeasterly portion of Section 28, Township 3 South, Range
4 West, S.B.B.&M. The location of the project site is shown on Figure 1 below.

ast 7 . Quadrangle and Satellite Imagery
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FIGURE 1: USGS Topographic Map, Riverside E
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We understand the proposed Phase 1 construction will consist of a 17,500 max. gross
square feet one-story classroom and administration building. We understand that the
building will be Type V construction. The proposed development will include driveways,
parking, and exterior covered and uncovered walkways.

Grading for the proposed improvements is expected to consist of cuts and fills of less
than two feet. This is exclusive of the remedial over-excavation recommended in this
report.

Figure 2 below is a portion of the provided conceptual site plan showing the
approximate location of the proposed classroom and administration building.
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FIGURE 2: Facilities Location Map
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The site is currently vacant. The site is bounded on the north by 11™" Street, west by a
gravel parking lot area, and vacant undeveloped land to the south. Remnants of
previous structures, courtyard area, and a concrete sidewalk are present on the site. A
portion of an oval dirt running track is present on the east side of the site. The
topography on the project site is generally planar with a slight gradient to the southwest.
Vegetation consists of a light growth of seasonal grasses and weeds near the
southwestern portion of the site.

GEOLOGIC SETTING

Regional Geology: The subject site is situated within the northern portion of a natural
geomorphic province in southwestern California known as the Peninsular Ranges,
which is characterized by steep, elongated ranges and valleys that trend northwesterly.
This geomorphic province encompasses an area that extends 125 miles, from the
Transverse Ranges and the Los Angeles Basin, south to the Mexican border, and
beyond another 795 miles to the tip of Baja California (Norris & Webb, 1990; Harden,
1998). This province is believed to have originated as a thick accumulation of
predominantly marine sedimentary and volcanic rocks during the late Paleozoic and
early Mesozoic. Following this accumulation, in mid-Cretaceous time, the province
underwent a pronounced episode of mountain building. The accumulated rocks were
then complexly metamorphosed and intruded by igneous rocks, known locally as the
Southern California Batholith. A period of erosion followed the mountain building, and
during the late Cretaceous and Cenozoic time, sedimentary and subordinate volcanic
rocks were deposited upon the eroded surfaces of the batholithic and pre-batholithic
rocks.

Figure 3 below shows a portion of the CDMG Geologic Map of California, Santa Ana
Sheet, (Scale 1:250,000), Southern California (Rogers, 1966) depicting the approximate
location of the project site.
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FIGURE 3: CDMG, 1966, Geologic Map of California, Santa Ana Sheet, Scale 1:250,000.
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Local Geology: More specifically, the site is situated within the central portion of the
Perris Block, an eroded mass of Cretaceous and older crystalline rock. Thin
sedimentary and volcanic units mantle the bedrock in a few places with alluvial deposits
filling in the lower valley areas. The Perris Block is a structurally stable, internally
unfaulted mass of crustal rocks bounded on the west by the Elsinore-Chino fault zones,
on the east by the San Jacinto fault zone, and on the north by the Cucamonga fault
zone (Woodford, et al., 1971). On the south, the Perris Block is bounded by a series of
sedimentary basins that lie between Temecula and Anza (Morton and Matti, 1989).

The site is located on the Perris Erosional Surface (general elevation range of 1,600 to
1,800 feet) and is underlain by biotite-hornblende tonalite of the Valle Verde pluton.
The Perris Erosional Surface consists of crystalline igneous and metamorphic bedrock.
In most places this tonalite has a northwest oriented crude to well-developed planar
fabric produced by oriented biotite and hornblende (U.S. Dept. of Air Force, 1996).
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Figure 4 below shows a portion of the USGS Preliminary Geologic Map of the Riverside
East 7.506 Quadrangl e, Ri ver si de epictng the
mapped geologic units in the vicinity of the subject property:

FIGURE 4: USGS Preliminary Geologic Map of the Rlver5|de East 7 . Quadrangle (Morton & Cox, 2001)
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Val Verde tonalite—Gray-weathering, relatively homogeneous, massive-
to well-foliated, medium- to coarse-grained, hypautomorphic-granular
biotite-hornblende tonalite; principal rock type of Val Verde pluton.
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Materials encountered within all exploratory borings on February 5, 2020 predominantly
consisted of highly to moderately weathered granitic bedrock (tonalite) to the depths
drilled, 15 to 40 feet below the existing ground surface. The surface of the site is
covered with up to 3.5 feet of native soil and artificial fill, generally consisting of silty
clayey sand (SC-SM), silty sand (SM) and clayey sand (SC).

Groundwater: The site is located along the western fringe of the Perris Valley
hydrologic sub-area of the Santa Ana hydrologic basin in Riverside County, California.
The site is underlain by granitic rock (tonalite) that is not typically considered a water-
bearing portion of the groundwater basin. Groundwater was encountered within our
exploratory boring B-04 (drilled February 5, 2020) at a depth of approximately 25 feet
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below the existing ground surface. Groundwater is considered to occur in limited
guantities in the shallow weathered bedrock zone and possibly in fractures and joint
systems within the bedrock (USAF, 1990).

Based on the encountered groundwater levels and groundwater data reviewed, we
estimate a high groundwater level at the site of 15 feet beneath the existing ground
surface.

Surface Water: A review of the Federal Emergency Management Agency (FEMA)

Flood Insurance Rate Map (FIRM) website (FEMA, 2020) indicates that the site is

located within FIRM Map No. 06065C0745G, dated August 28, 2008. This map

indicates that the project site is locatedinanaread e si gn at e dodescribddas n e
AAr eas which flood hazards ar €&iguen detow showea ne d,
portion of the referenced FIRM Map.

FIGURE 5: FEMA Map No. 06065C0745G, FEMA, 2008
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Faulting: There are at least 38 major late Quaternary active/potentially active faults
that are within 100 kilometers of the site. Of these, there are no faults known to
traverse the site, nor is there any photogeologic or surficial geomorphic evidence
suggestive of faulting. In addition, the site is not located within a State of California

"Alquist-Priolo Earthquake Fault Zone" for fault rupture hazard (CGS, 2020). Current
mapping by the Riverside County Land Information System indicates that the site does
not lie within a mapped County fault zone.

The nearest known active fault is the San Jacinto Fault (San Jacinto Valley Segment)
located approximately 15.5 kilometers to the northeast of the project site. The San
Jacinto Fault (San Jacinto Valley Segment, USGS, 2008) is a right-lateral, strike-slip
fault, approximately 43 kilometers in length, with an estimated maximum moment
magnitude (Mw) earthquake of 7.0 and an associated slip-rate of 18 mm/year.

As tabulated by Blake (2000) and based on our review of the USGS 2008 National
Seismic Hazard Maps - Source Parameters (USGS, 2008), the major faults influencing
the site, distances and maximum earthquake magnitudes are presented in Table 1.

TaBLE 1: Fault Zone, Distances and Maximum Earthquake Magnitudes

Approximate Earthquake Magnitude
Fault Zone Distance (Km) (Mw)
San Jacinto - San Jacinto Valley 155 7.0
San Jacinto - San Bernardino 20.3 7.0
Elsinore - Glen Ivy 21.0 6.8
Elsinore - Chino-Central Ave. (Elsinore) 26.5 6.8

Our review of other applicable references (listed) did not reveal any mapped faults or
fault zones in the near vicinity of the subject property.

Figure 6 is a portion of the CGS 2010 Fault Activity Map of California showing the
location of the site and mapped earthquake fault zones in the vicinity of the site.
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FIGURE 6: 2010 Fault Activity Map of California, CGS, 2010
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Fault along which historic (last 200 years) displacement has occurred.
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Holocene fault displacement (during past 11,700 years) without
historic record.
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Late Quaternary fault displacement (during past 700,000 years).

R

Quaternary fault (age undifferentiated).

Pre-Quaternary fault (older that 1.6 million years) or fault without
recognized Quaternary displacement.

Our review of the potential for surface fault rupture included an examination of one non-
stereo and ten stereo pairs of vertical black and white and color aerial photographs
dating from 1948 to 2018 (see References for a listing). The photogeologic analysis did
not reveal observed indicators suggestive of active fault-related features. This included
the lack of photolineations and/or no consistent tonal variations observed across the
site, or trending toward the site. Our review indicates that no documented active faults
are known to traverse toward the subject site, based on published literature, and no
surficial indications or geomorphic features were observed within the aerial photographs
or field reconnaissance that are suggestive of active faulting.
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Ground rupture is generally considered most likely to occur along pre-existing faults.
Based on our review of published geologic maps, aerial photograph review, and site
reconnaissance, the potential for ground rupture at the site is considered to be low.

Geologic Hazard Zones (Liquefaction & Landsliding): The site does not lie within a
State or County mapped landslide hazard area. A review of the Riverside County RCIT
GIS map (RCIT, 2020) for this area indicates that the site does not lie within mapped
Riverside County Liquefaction Potential area.

Historic Seismic Activity: We performed an historical seismicity search, based on the
USGS Earthquake Hazards Program earthquake catalog, accessed through the USGS
Earthquake Hazards Program earthquake catalog web application (USGS, 2020).

Table 2 and the following discussion summarize the known historic seismic events

(2 M4.0) that have been estimated and/or recorded from 1932 to February 2020, within a
100 kilometer (62 mile) radius of the site.

TABLE 2: Historic Seismic Events; 1932-2020 (100 Kilometer Radius)

Richter Magnitude No. of Events
4.0-4.9 421
5.0-5.9 43
6.0-6.9 5
7.0-79 1

8.0+ 0

A summary of the historic earthquake data is as follows:

A The nearest recorded significant historicearthqua ke epi center ( OM5.

approximately 23.75 miles southeast of the site (September 23, 1963, M5.3).

A The largest recorded historical earthquake was the M7.6 (Mw 7.3) Landers event,
located approximately 55 miles to the northeast (June 28, 1992).

A The nearest estimated significant earthquake epicenter (pre-1932) was located
approximately 20 miles to the southeast, being a M6.8 event (April 21, 1918).

A The largest estimated historical earthquake magnitude (pre-1932) within a 62 mile
radius is the M6.8 event of April 21, 1918 located approximately 20 miles to the
southeast.
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An earthquake epicenter map (USGS, 2020), showing plotted earthquakes with
magnitudes greater than M4.0 within a 100 kilometer radius of the site is shown on
Figure 7 for reference purposes. This map was prepared using the ANSS
Comprehensive Earthquake Catalog (USGS, 2020) of instrumentally recorded events
from 1932 to February 2020, overlain on Google Earth® imagery (2020).

FIGURE 7: Earthquake Epicenter Map showing events of M4.0+ within a 100 kilometer radius

Seismic Parameters: The site coordinates (WGS 84) are 33.8768°N /-117.3000°W.
The site is underlain by weathered granitic bedrock with less than approximately four
feet of soil mantling the bedrock. A geophysical seismic shear-wave survey was
conducted for this study by our subconsultant, Terra Geosciences, for the purposes of
evaluating the Site Classification for this project. The results of the shear-wave survey
indicate a shear wave velocity of 1,910 feet per second, corresponding to a Site Class
C. Figure 8 below is the graphical representation of the shear-wave survey conducted
for this site.
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